VIBRATION-ABSORBING PLATE FOR GOLF CLUB HEAD 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a vibration-absorbing plate for a golf 
5 club head. In particular, the present invention relates to a vibration-absorbing 
plate for gaining damping effect of the body of the golf club head to thereby 
effectively absorb the vibrations generated as a result of striking a golf ball. 

2 . Description of Related Art 

U.S. Patent No. 5,967,903 discloses a golf club head with a sandwich 
10 structure and a method of making the same. As illustrated in Fig. 1 of the 
drawings which corresponds to Fig. 3 of U.S. Patent No. 5,967,903, the golf 
club head includes a body 10, a striking assembly consisting of a front 
member 20 and a rear member 21. The body 10 is made of stainless steel or 
the like. Further, the body 10 includes a groove 17, a rear cavity 11, and an 
15 aperture 16 which connects the groove 17 to the rear cavity 11. The front 
member 20 and the rear member 21 are inserted via a front side of the body 10 
into the groove 17 and fixed on a stepped portion 12 of the body 10. The front 
member 20 is formed from a relatively hard material (such as maraging steel, 
titanium alloy, etc.), and the rear member 2 1 is formed from a relatively soft 
20 material (such as aluminum, bronze, etc.). The rear member 21 damps impact 
generated vibrations, thereby improving gripping comfort and improving 
striking accuracy. 



The rear member 21 and the front member 20 would elastically 
deform and reciprocatingly vibrate in a synchronous manner until completely 
stopped. However, according to dynamic analysis, the rear member 21 in a 
dynamic state contributed far less than the front member 20 in a static state 

5 did. Namely, the vibration-absorbing capacity of the golf club head largely 
depends on the damping value of the golf club head itself and has little 
concern with the composite structure consisting of the front member 20 and 
the rear member 21. Further, the rear member 21 tightly engaged to the rear 
side of the front member 20 restrains the elastic deformation of the front 

10 member 20. The striking effect of the front member 20 (i.e., the flying 
distance of a golf ball stricken by the front member 20) is adversely affected. 
Further, the front member 20 and the rear member 21 are formed of different 
materials and thus have different coefficients of elastic deformation. Thus, 
after striking golf balls for several times, deformation of the front member 20 

15 would be different from that of the rear member 21. Consequently, the front 
member 20 and the rear member 2 1 are apt to disengage from each other. As a 
result, the front member 20 and the rear member 21 impact each other and 
thus generate odd sound while striking. 

In a case that the front member 20 and the rear member 21 are bonded 

20 together by adhesive, the composite structure of front member 20/rear 
member 21 is not suitable for conventional welding procedures for engaging 
the composite structure with the body 10. Although the front member 20 and 



the rear member 21 can be tightly engaged together by explosive welding, the 
cost is largely increased. Further, the rear member 21 sandwiched between the 
step portion 12 of the body 10 and the front member 20 and formed from a 
relatively soft material is plastic and thus would plastically deform, adversely 
affecting the bonding reliability among the body 10, the front member 20, and 
the rear member 2i. Undesired disengagement may occur, undesired gap 
and/or odd sound during striking may be generated, and what is worse, the 
front member 20 and the rear member 21 may be disengaged from the body 
10. 

OBJECTS OF THE INVENTION 

An object of the present invention is to provide a vibration-absorbing 
plate for a golf club head to gain damping effect of the golf club head and to 
improve gripping comfort. 

Another object of the present invention is to provide a vibration- 
absorbing plate for a golf club head to improve strength of the golf club head. 

A further object of the present invention is to provide a vibration- 
absorbing plate for a golf club head to shift the center of gravity of the golf 
club head according to need. 

Still another object of the present invention is to provide a vibration- 
absorbing plate for a golf club head to mitigate the need of strengthening the 
other portion of the golf club head. 

Yet another object of the present invention is to provide a vibration- 



absorbing plate for a golf club head to mitigate the need of a weight member. 

Still another object of the present invention is to provide a vibration- 
absorbing plate for a golf club head to cover unfinished area in a cavity in a 
rear side of the golf club head, thereby simplifying the processing procedure 
5 and cutting the processing cost. 

SUMMARY OF THE INVENTION 
In accordance with an aspect of the present invention, a golf club head 
comprises a body including a cavity in a rear side thereof, a striking plate 
provided on a front side of the body, and a vibration-absorbing plate fixed in 
10 the cavity of the body and not in contact with the striking plate. The damping 
effect of the golf club head is gained by the vibration-absorbing plate. 

The cavity of the body may include a stepped portion for supporting 
and fixing the vibration-absorbing plate. 

In an embodiment of the invention, the striking plate is integrally 
1 5 formed with the body. 

In another embodiment of the invention, the body includes a recess in 
a front side thereof and an aperture that connects the recess to the cavity. The 
recess of the body includes a stepped portion for supporting and fixing the 
striking plate in the recess. 
20 In a further embodiment of the invention, the vibration-absorbing 

plate includes a perimeter wall extending from a side thereof. The perimeter 
wall is engaged with an inner perimeter delimiting the cavity. Further, the 



perimeter wall of the vibration-absorbing plate abuts against an inner side of 
the stepped portion of the recess of the body. 

The body may include an extension extending rearward from a bottom 
thereof. Further, the body may include a compartment in a bottom thereof for 
5 receiving a weight member. 

In a modified embodiment of the invention, the vibration-absorbing 
plate includes an opening in a central portion thereof. In another modified 
embodiment of the invention, the vibration-absorbing plate includes a hole in 
a central portion thereof and a plurality of radial openings. 
10 The vibration-absorbing plate is a light metal plate or a light alloy 

plate, wherein the light metal plate is formed from at least one of magnesium, 
aluminum, and titanium, and wherein the light alloy plate is formed from an 
alloy of at least one of magnesium, aluminum, and titanium. 

The vibration-absorbing plate may be a plate formed by means of 
15 weaving one of graphite, titanium wires, and Kevlar fibers. Alternatively, the 
vibration-absorbing plate is a pre-pressed composite plate formed by means 
of mix-weaving at least two of graphite, titanium wires, titanium alloy wires, 
and Kevlar fibers. 

Preferably, the golf club head is an iron club head. 
20 Other objects, advantages and novel features of this invention will 

become more apparent from the following detailed description when taken in 
conjunction with the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a sectional view of a conventional golf club head; 
Fig. 2 is an exploded perspective view of a first embodiment of a golf 
club head in accordance with the present invention; 
5 Fig. 3 is a sectional view of the golf club head in Fig. 2; 

Fig. 4 is an exploded perspective view of a second embodiment of the 
golf club head in accordance with the present invention; 

Fig. 5 is a sectional view of the golf club head in Fig. 4; 
Fig. 6 is an exploded perspective view of a third embodiment of a golf 
10 club head in accordance with the present invention; 

Fig. 7 is a sectional view of the golf club head in Fig. 6; 
Fig. 8 is a perspective view illustrating a modified embodiment of a 
vibration-absorbing plate of the golf club head in accordance with the present 
invention; and 

15 Fig. 9 is a perspective view illustrating another modified embodiment 

of the vibration-absorbing plate of the golf club head in accordance with the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Preferred embodiments of the present invention are now to be 
20 described hereinafter in detail, in which the same reference numerals are used 
in the preferred embodiments for the same parts as those in the prior art to 
avoid redundant description. 

6 



Referring to Figs. 2 and 3, a first embodiment of a golf club head in 
accordance with the present invention comprises a body 10, a striking plate 20, 
and a vibration-absorbing plate 30. The body 10 and the striking plate 20 are 
integrally formed from stainless steel, titanium alloy, carbon steel, special 
steel, etc. The striking plate 20 forms a front side of the body 10. A cavity 1 1 
is defined in a rear side of the body 10 and has a stepped portion 13. The 
vibration-absorbing plate 30 is preferably a carbon fiber plate formed by 
means of pre-pressing a uni-direction cloth, plain-woven cloth, or twill cloth 
of graphite. The vibration-absorbing plate 30 is fixed on the stepped portion 
13 by, e.g., bonding. The adhesive for bonding the vibration-absorbing plate 
30 to the stepped portion 13 is preferably epoxy resin. Alternatively, the 
adhesive can be of one of solvent-release type, pressure-sensitive type, heat- 
sensitive type, and chemically-reactive type. 

As illustrated in Fig. 3, the vibration-absorbing plate 30 is fixed on the 
stepped portion 13 of the cavity 1 1 and seals the cavity 1 1 without in contact 
with the striking plate 20. Thus, the damping effect of the body 10 is gained 
(improved) by the vibration-absorbing plate 30, which improves the gripping 
comfort. Further, since the vibration-absorbing plate 30 is not in contact with 
the striking plate 20, the vibration-absorbing plate 30 is not affected by the 
elastic deformation of the striking plate 20 during striking, assuring the 
vibration-absorbing effect of the vibration-absorbing plate 30. Further, the 
vibration-absorbing plate 30 reliably supports an inner perimeter delimiting 



the cavity 11, strengthening the body 10 and mitigating the need of a weight 
member in other portion of the body 10 as well as mitigating the need of 
strengthening the other portion of the body 10. The center of gravity of the 
club head is shifted rearward or can be adjusted according to need. Further, 
5 since the cavity 11 is sealed by the vibration-absorbing plate 30, the 
unfinished areas inside the cavity 1 1 including molding lines or burrs can be 
covered by the vibration-absorbing plate 30, which reduces the finishing 
procedures, reduces the processing cost, and simplifies the processing 
procedure. 

10 Alternatively, the vibration-absorbing plate 30 can be a light metal 

plate having a specific density smaller than 4.8 g/cm 3 , a light alloy plate 
having a specific density smaller than 4.8 g/cm 3 , a plate formed by means of 
weaving graphite, titanium wires (or titanium alloy wires), or Kevlar fibers, 
or a pre-pressed composite plate formed by means of mix-weaving at least 

15 two of graphite, titanium wires (or titanium alloy wires), and Kevlar fibers. 
The light metal plate is formed from at least one of magnesium, aluminum, 
and titanium. The light alloy plate is formed from an alloy of at least one of 
magnesium, aluminum, and titanium. The Kevlar fibers are poly-p-phenylene 
terephthalamide (PPTA) sold by Dupont Inc. under the name Kevlar®. By 

20 means of restraining the physical/mechanical properties of the vibration- 
absorbing plate 30, such as the specific density, tensile strength, tensile 
modulus, elongation, hardness (HV), and thickness, the center of gravity of 



the club head can be lowered and crisp sound can be generated when striking 
a golf ball. Further, since the graphite is black, the Kevlar fibers are golden, 
and the titanium wires are silver, by means of using the graphite, Kevlar fibers, 
or the titanium wires (or titanium alloy wires) or a combination thereof, the 
5 vibration-absorbing plate 30 may present various appearances of colorful 
patterns consisting of black lines, golden lines, and sliver lines. Thus, an 
aesthetically pleasing golf club head is provided, adding value to the golf club 
head. 

Figs. 4 and 5 illustrate a second embodiment of the golf club head in 
10 accordance with the present invention. In this embodiment, the golf club head 
includes a body 10 and a striking plate 20 that are assembled together by an 
appropriate means and that are formed from different materials. The body 10 
includes a recess 17 in a front side thereof, a cavity 1 1 in a rear side thereof, 
and an aperture 16 which connects the recess 17 to the cavity 11. The cavity 
15 11 includes a stepped portion 13, and the recess 17 has a stepped portion 12. 

The striking plate 20 is inserted into the recess 17 via the front side of 
the body 10 and supported by the stepped portion 12. The striking plate 20 can 
be fixed in the recess 17 of the body 10 by welding, bonding, insertion, or 
screwing. For example, the striking plate 20 and the body 10 can be engaged 
20 together by high-energy welding, such as laser welding, electric beam 
welding, plasma welding, or argon welding. The body 10 may further include 
an extension 14 extending rearward from a bottom thereof. 



Similar to in the first embodiment, the vibration-absorbing plate 30 is 
fixed on the stepped portion 13 of the cavity 11 and supports an inner 
perimeter delimiting the cavity 1 1 . Further, the vibration-absorbing plate 30 is 
not in contact with the striking plate 20 and seals the cavity 1 1 . The damping 
effect of the golf club head is gained, the gripping comfort is improved, and 
the processing procedure is simplified. The center of gravity of the club head 
is further shifted rearward by the extension 14. The inertia moment is 
increased and the striking effect is improved (i.e., the flying distance of the 
golf ball stricken by the golf club head is increased). Further, since the cavity 
1 1 is sealed by the vibration-absorbing plate 30, the unfinished areas inside 
the cavity can be covered by the vibration-absorbing plate 30. 

Figs. 6 and 7 illustrate a third embodiment of the golf club head in 
accordance with the present invention. In this embodiment, the stepped 
portion 13 of the second embodiment is omitted, and the vibration-absorbing 
plate 30 includes a perimeter wall 3 1 extending from an inner side thereof. 
The vibration-absorbing plate 30 is suitable for an iron club head. The 
vibration-absorbing plate 30 can be formed by means of bending the 
perimeter of the vibration-absorbing plate 30. Further, a compartment 15 is 
defined in a bottom of the body 10 for receiving a weight member 40. 

As illustrated in Fig. 7, an outer wall face of the perimeter wall 3 1 of 
the vibration-absorbing plate 30 can be bonded by glue to the inner perimeter 
delimiting the cavity 11, further increasing the bonding area and the 

10 



. vibration-absorbing area as well as improving the bonding strength. Further, 
the perimeter wall 31 of the vibration-absorbing plate 30 may abut against a 
rear side of the stepped portion 12, such that the vibrations of the striking 
plate 20 generated as a result of striking a golf ball can be directly transmitted 
5 to the vibration-absorbing plate 30 via the stepped portion 12 and the 
perimeter wall 3 1 , further improving the vibration-absorbing effect. 

Fig. 8 illustrates a modified embodiment of the vibration-absorbing 
plate 30 of the golf club head in accordance with the present invention. In a 
case that the cavity 1 1 is completely sealed by the vibration-absorbing plate 

10 30, the air in the cavity 1 1 may be pressurized or depressurized in response to 
the elastic deformation of the striking plate 20 that causes reciprocal 
front/rear movements of the striking plate 20. Although the 
pressurization/depressurization effect is small, the vibration-absorbing plat 
30 may be disengaged from the body 10 after long-term use. To solve this 

15 problem, the vibration-absorbing plate 30 includes an elongated opening 32 
that is preferably in a central area thereof. The opening 32 allows air to move 
into and out of the cavity 11. Fig. 9 is a perspective view illustrating another 
modified embodiment of the vibration-absorbing plate 30 of the golf club 
head in accordance with the present invention. In this embodiment, the 

20 vibration-absorbing plate 30 includes a central hole 32 and a plurality of 
radial openings 33. The pressurization/depressurization effect is avoided 
without adversely affecting the bonding strength and the supporting strength. 



Further, the appearance of the golf club head is aesthetically pleasing. 

While the principles of this invention have been disclosed in 
connection with specific embodiments, it should be understood by those 
skilled in the art that these descriptions are not intended to limit the scope of 
5 the invention, and that any modification and variation without departing the 
spirit of the invention is intended to be covered by the scope of this invention 
defined only by the appended claims. 
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